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*‘Resource Inventory Background

«1980-82 B.S. U of MN—Natural Resource Inv.

@ N RCS *1992-2002 USDA NRCS

«2002-2010 U.S. Fish & Wildlife Service
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Remote Sensing Sources

> Optical Aerial Imagery

o Old, New, Obligue
VIN DNR

o LLandview - Historical
o« Resource Assessment — Fall CIR
» Wetland Spring Leaf Off — NE MN/MSP

MN GEO

USDA
o NAIP
o Aerial Compliance Slides

USGS
VIN DOT;
County/Clty/TrlbaI




Overview

This technology can deliver
on ground pixel size
resolutions and In color
infrared.

N
APPLIED ECOLOGICAL SERVICES, INC.




12” Resolution

Image Resolution
APPLIED ECOLOGICAL SERVICES, INC.




Early Spring Leaf<out

a
Lacks distinction of vegetation types Enables detection of honey suckle and buckthorn

Invasive Species

m APPLIED ECOLOGICAL SERVICES, INC.




Open Water —
Healthy Wetland: Diverse Aquatic
= _

.P' ' . Vegetation

Sedge Meadow

Fen, Upwelling

Cord Grass Stands

Cord Grass Stands

Sedge/Cord Grass

" Vegetation Community
APPLIED ECOLOGICAL SERVICES, INC. Classes & Quality




ReAL-TIMEZ ORTAO DELIVERY







Remote Sensing Sources

> Optical Aerial Imagery

> Optical Satellite Imagery

> LIDAR — Terrestrial and Bathymetry
> IThermal Imagery

> Radar Imagery




SPOT 2010 Image Mosaic
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Pelican
(Lake ID: 18030800)

1990 Clarity Depth Average: 3.49 m
1995 Clarity Depth Average: 4,48 m
2000 Clarity Depth Average: 6,08 m
2005 Clarity Depth Average: 4.90 m
These averages were calkculated from the following dates of satelite imagery:
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Returns

» Single Return

15t return

2nd return

» Multiple returns ;. ..,

» Waveform
Returns



Multiple Return lidar systems

'@ % All returns (16,664 pulses)

e “”—:Q‘ 2" returns (4,385 pulses, 26%)
3@ returns (736 pulses, 4%)

4™ returns (83 pulses, <1%)

image courtesy Hans-Erik Anderson







Study Area Color Infrarea

15, September 2006 13:50

20060915_MR1
RGB
I Red: Band 12 (0.82)

] Green: Band 09 (0.67)
I Blue: Band 05 (0.55)




Daytime Thermal

15, September 2006 13:50




Nighttime Thermal

14, September 2006 00:26




Diurnal Ratio




Classification Result

Land Use Land Cover
- Deciduous Forest
Herbaceous Openland
Aquatic Bed Wetlands
Mud Flats
Road
Shrubland
Emergent Wetlandsr
Water
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2008 - All of Alaskan Wetlands
were mapped using JERS Radar
Images

> Part of larger NASA/U of MI Climate
Change study.

> 89% Accurate as compared to 5 different

NWI classes.
> Used summer & winter images
> Demonstrated the use of Radar
> lotal estimated cost of around $5 million




Completed Wetlands Map of Alaska,
1997—ea .




Great Lakes Restoratlon Inltlatlve
Remote Sensmg Projects




University of Minnesota

= W=To R o)VA D) [o]= (]fe] g
> Jennifer Corcoran — PhD Student

> RANDOM FORESTS — Wetland Prediction
RADAR Images
Aerial Images
NWI
SSURGO
LIDAR




Michigan Tech Research Institute
& University of Minnesota

> Invasives mapping — Phrag.
o Vore accurate than hyperspectral

> Wetland change detection

> Vegetation Structure Mapping

> Improved wetland extent delineations

> More rapid response for climate change
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Current Kunown Distribution of Common Reed (Phragmites australis)
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SAR Multi-Sensor Composite of
Lake St. Clair

Lake St.
Clair

Cattail dominant

Ref: L Chavez, MTRI




Wetland Hybrid Change Detection

Aquatic Bed -
Emergent NWI
Moss-Lichen -_—
Scrub-Shrub

Forested

Open Water/Unknown Bottom
Streambed

Unconsolidated Bottom

Rock Bottom

Unconsolidated Shore

Rocky Shore

Beach/Bar

Flat

Change (mid-1970’s-2000’s)
No Data

N
1
[
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1
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1
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Ref: L Chavez,




S0 What doees radar imaging mean
for wetlands?

> map all of North American wetlands in a
month or so,

> map water elevation change in wetlands,
> map some Iinvasive species better than

optical systems.
> And oll spills?
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2010 JuIy 26 Michigan Oil Spill

Oil flows into Kalamazoo Rlver », Marshat
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Netland Maps for the Future




CLIMATE CHANGE
AND WATER

IPCC Technical Paper VI
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Existing NWI data Is
- out-of-date
= 2-Dimensional
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Agricultural Drainage Urban Development







Wetlands are 4 Dimensional

A Typical Wetland

upland
riparian
aquatic
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Start Thinking 4D

Raster Vector Integrated
Web Maps!




Use Multiple Data Sources

> Original NWI

> Aerial Photography (DOQs)
> LIDAR/IESAR Topography.
> Soll Surveys (SSURGO)

> Hyperspectral Imagery

> Multi-Spectral Imagery

> IThermal Imagery

> Radar Imagery
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SSURGO Soils




Integrating Data — to 4D product
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Steve Kloiber
Your MN DNR NWI Lead
steve.kloiber@state.mn.us
651/259-5164
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